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(54) Tire building drum 

(57) A tire building drum (21) comprises a main 
drum shaft (22), a pair of movable bodies (37,38), ap- 
proaching-separating means (23,28,29) for moving the 
movable bodies in opposite directions, plural bead lock 
segments (44,45) movably supported by each of the 
movable bodies in a radial direction, enlarging-contract- 
ing means (55) for synchronously moving the bead lock 
segments in the radial direction, a seal member (58,59), 



a hollow cylindrical body (63,64) and plural turnup fin- 
gers (67,68), wherein the seal member (58,59) compris- 
es an inner elongated portion (58b,59b) extending in- 
ward from its base end part airtightly fixed to the mova- 
ble body (37,38) in the axial direction and an outer elon- 
gated portion (58c,59c) extending outward from an inner 
end of the inner elongated portion (58b,59b) in the axial 
direction. 
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Description 

[0001] This invention relates to a tire building drum for 
deforming tire constitutional members in an approxi- 
mately toroidal form to build a green tire. 5 
[0002] As a conventional tire building drum, as shown 
in Fig. 6, there is known a drum comprising a main drum 
shaft 1 1 , a pair of movable bodies 1 2 movably supported 
by the main drum shaft 11 in an axial direction, plural 
bead lock segments 13 movably supported by each of 10 
the movable bodies 12 in a radial direction, a piston 16 
as an enlarging-contracting means movably housed in 
the movable body 12 in the axial direction and moving 
outward in the axial direction so as to synchronously 
move the bead lock segments 13 along a slant face 15 *5 
in the radial direction and enlarge or contract them when 
a high pressure fluid is fed to a fluid chamber 1 4 formed 
together with the movable body 1 2, and a seal member 
17 sealing a space among the movable body 12, bead 
lock segments 13 and a tire constitutional member K 
when the tire constitutional member K is supported by 
the bead lock members 13 enlarged by the piston 16 
from an inside in the radial direction. 
[0003] The seal member comprises a cylindrical por- 
tion 17a covering a radially outer end face of the bead 
lock segment 1 3 and a width-wide elongated portion 1 7b 
extending inward from an axially outer end of the cylin- 
drical portion 1 7a in the radial direction while closing to 
an axially outer face of the bead lock segment 13. The 
elongated portion 17b slidably contacts with the mova- 
ble body 12 when it moves in the radial direction togeth- 
er with the bead lock segment 13. 
[0004] In such a conventional tire building drum, how- 
ever, since the elongated portion 17b of the seal mem- 
ber 17 extending in the radial direction is wider in the 
width, there is a problem that when the bead lock seg- 
ments 13 move outward in the radial direction while 
elongating the seal member 1 7, they are subjected to a 
large resistance and hence an ability as an apparatus 
(speed) lowers. And also, the elongated portion 17b of 
the seal member 17 generates a large frictional resist- 
ance due to the slidable contacting with the movable 
body 1 2 when the bead lock segments 1 3 move outward 
in the radial direction as mentioned above, so that the 
ability as the apparatus further lowers. 
[0005] It is, therefore, an object of the invention to pro- 
vide a tire building drum developing a higher ability by 
mitigating a load fed by the enlarging-contracting 
means. 

[0006] According to the invention, there is the provi- 
sion of in a tire building drum comprising a main drum 
shaft, a pair of movable bodies movably supported by 
the main drum shaft in an axial direction, approaching- 
separating means for moving these movable bodies in 
opposite directions so as to approach or separate them, 
plural bead lock segments movably supported by each 
of the movable bodies in a radial direction, enlarging- 
contracting means for synchronously moving these 



bead lock segments in the radial direction so as to en- 
large or contract them, a seal member sealing a space 
among the movable body, bead lock segments and a 
tire constitutional member when the tire constitutional 
member is supported by the bead lock segments en- 
larged by the enlarging-contracting means from an in- 
side in the radial direction, a hollow cylindrical body 
movably fitted onto an outside of the movable body in 
the axial direction and plural turnup fingers each rotat- 
ably connected at its base end part to an axially outer 
end portion of the hollow cylindrical body and arranged 
so as to extend substantially inward in the axial direction 
and separate away in a circumferential direction, an im- 
provement wherein the seal member comprises an in- 
ner elongated portion extending inward from the base 
end part airtightly fixed to the movable body axially lo- 
cated at the inside of the bead lock segment in the axial 
direction and an outer elongated portion extending out- 
ward from an inner end of the inner elongated portion in 
the axial direction and covering radially outer portions 
of the bead lock segments at its top end part. 
[0007] As mentioned above, since the seal member 
comprises the inner elongated portion extending inward 
from the base end part in the axial direction and the outer 
elongated portion extending outward from the inner end 
of the inner elongated portion in the axial direction, when 
the top end part of the outer elongated portion is en- 
larged by moving the bead lock segments outward in 
the radial direction, the inner and outer elongated por- 
tions are merely deformed in V-shaped form at section 
and a large resistance is not caused to the bead lock 
segment and hence a load applied to the enlarging-con- 
tracting means can be mitigated to increase the ability 
as an apparatus (speed). And also, the seal member 
does not friction ally contact with the movable body when 
the bead lock segments move in the radial direction, so 
that the load applied to the enlarging-contracting means 
can be further mitigated to more enhance the ability as 
the apparatus. 

[0008] In a preferable embodiment of the invention, 
an outer face of the top end part of the outer elongated 
portion is subjected to an adhesion-preventing treat- 
ment for preventing the adhesion to the tire constitution- 
al member. Thus, when the bead lock segments move 
in the radial direction, the top end part of the seal mem- 
ber (the outer elongated portion) is easily peeled off from 
the tire constitutional member (green tire), whereby the 
resistance is decreased and the turning-over of the seal 
member is prevented. 

[0009] In another preferable embodiment of the in- 
vention, a stopper body restricting an inner moving 
quantity of the hollow cylindrical body is interposed be- 
tween an axially outer part of the movable body and the 
hollow cylindrical body and a fixing body for fixing the 
stopper body while adjusting an axial position thereof is 
arranged on an axially outer end of the movable body. 
Thus, a swinging quantity of the turnup fingers (turnup 
height of the tire constitutional member) can easily be 
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adjusted from exterior without decomposing the drum. 
[0010] In the other preferable embodiment of the in- 
vention, the enlarging-contracting means comprises a 
piston movably housed in a cylinder chamber in the axial 
direction and plural links connecting the piston to the 
bead lock segments so as to enlarge or contract the 
bead lock segments by alternately feeding a fluid into 
the cylinder chamber located at both sides of the piston. 
Thus, the bead lock segments can be strongly moved 
at a high speed in the radial direction to improve the op- 
eration efficiency. 

[0011] In a further preferable embodiment of the in- 
vention, a finger receiver projecting outward in the axial 
direction is arranged at the outer end portion of the bead 
lock segment in the radial direction so as to place the 
top end part of the turnup finger on the finger receiver. 
Thus, the top end part of the turnup fiber moves together 
with the bead lock segments outward in the radial direc- 
tion, whereby the occurrence of wrinkles and the flowing 
of air are prevented in a turnup portion of the tire con- 
stitutional member. 

[0012] In a still further preferable embodiment of the 
invention, each of the bead lock segments, turnup fin- 
gers and seal member is exchangeable so as to ex- 
change them in accordance with a given tire size in the 
building of tires having various sizes. Thus, tires having 
different sizes can easily be built without exchanging the 
drum. 

[0013] The invention will be described with reference 
to the accompanying drawings, wherein: 

Fig. 1 is a diagrammatically front section view of an 
embodiment of the tire building drum according to 
the invention wherein an upper half illustrates a 
state after the sending in of tire constitutional mem- 
bers and a lower half illustrates a state after the tur- 
nup of the tire constitutional members; 
Fig. 2 is a diagrammatically front section view in the 
vicinity of bead lock segments; 
Fig. 3 is a perspective view of a fixing body; 
Fig. 4 is a diagrammatically front section view illus- 
trating a state of supporting the tire constitutional 
members by the bead lock segments; 
Fig. 5 is a diagrammatically front section view illus- 
trating a state of turning up the tire constitutional 
member; and 

Fig. 6 is a diagrammatically front section view in the 
vicinity of bead lock segments in the conventional 
tire building drum. 

[0014] In Figs. 1 and 2, numeral 21 is a tire building 
drum used in the building of a green tire. The tire building 
drum 21 comprises a horizontal cylindrical main drum 
shaft 22. The main drum shaft 22 is connected to a driv- 
ing part of a tire building apparatus (not shown) and ro- 
tated about an axial line by such a driving part, if nec- 
essary. 

[0015] A screw shaft 23 is coaxially and rotatably in- 



serted into the main drum shaft 22, and male threaded 
parts 24, 25 oppositely threading to each other are 
formed on outer peripheries at both sides in the vicinity 
of a center of the screw shaft 23 in an axial direction. 

3 And also, plural slits 26, 27 extending in the axial direc- 
tion are formed in the main drum shaft 22 at positions 
overlapping with the male threaded parts 24, 25. These 
slits 26, 27 are arranged at equal separating distances 
in a peripheral direction of the main drum shaft 22. Nu- 

io merals 28, 29 are female threaded parts engaging with 
the respective male threaded parts 24, 25. These fe- 
male threaded parts 28, 29 are fixed to connecting 
blocks 30, 31 passing through the slits 26, 27, respec- 
tively. 

15 [0016] Numerals 35, 36 are slide bodies of approxi- 
mately cylindrical form surrounding the main drum shaft 
22, which are arranged on both side portions of the main 
drum shaft 22 and movably supported by the main drum 
shaft 22 in the axial direction. To axially inner end portion 

20 of the slide bodies 35, 36 are connected the connecting 
blocks 30, 31 , respectively. The connecting blocks 30, 
31 and the slide bodies 35, 36 as a whole form a pair of 
movable bodies 37, 38 movably supported toward both 
end portions of the main drum shaft 22 in the axial di- 

25 rection. 

[001 7] When the screw shaft 23 is rotated by the driv- 
ing part of the tire building apparatus, these movable 
bodies 37, 38 are moved by equal distance in opposite 
directions through the male threaded parts 24, 25 to ap- 

30 proach to or separate away from each other. That is, the 
screw shaft 23 and female threaded parts 28, 29 as a 
whole form an app roach ing-separating means for ap- 
proaching the movable bodies to or separating from 
each other by moving them by the equal distance. 

35 [0018] In axially inner end portions of the slide bodies 
35, 36 are formed plural housing holes 42, 43 extending 
in the radial direction, respectively, and these housing 
holes 42, 43 are arranged by equal separating distances 
in the peripheral direction, respectively. In the respective 

*o housing holes 42, 43 of the movable bodies 37, 38 are 
movably inserted and supported plural bead lock seg- 
ments 44, 45 in the radial direction, respectively. In the 
radially outer end portions of the bead lock segments 
44, 45 are formed finger receivers 46, 47 projecting out- 

45 ward in the axial direction, respectively. 

On these finger receivers 46, 47 are placed top end 
parts of turnup fingers as mentioned later, particularly 
rollers of the turnup fingers, respectively. In this case, 
the radially outer ends of the rollers locate at substan- 

50 tially the same radial positions as radially outer ends of 
the bead lock segments 44, 45. 

[0019] Numerals 48, 49 are ring-shaped cylinder 
chambers formed in the slide bodies 35, 36. In these 
cylinder chambers 48, 49 are movably housed ring- 
55 shaped pistons 50, 51 in the axial direction, which par- 
tition the cylinder chambers 48, 49 into inner chamber 
parts 48a, 49a and outer chamber parts 48b, 49b. In 
these pistons 50, 51 are integrally formed elongated 
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parts 50a, 51 a passing through axially inner walls of the 
cylinder chambers 48 : 49 and extending inward in the 
axial direction, respectively. Numerals 53, 54 are plural 
links each rotatabiy connected at its one end to the re- 
spective bead lock segment 44, 45 and at the other end 
to the respective axially inner end portion of the elon- 
gated part 50a, 51a. These links 53, 54 are inclined so 
as to enlarge inward in the axial direction, respectively. 
[0020] When a high pressure fluid is supplied from a 
fluid source (not shown) into the inner chamber parts 
48a, 49a of the cylinder chambers 48, 49, the pistons 
50, 51 are moved outward in the axial direction to move 
the bead lock segments 44, 45 inward in the radial di- 
rection, while when the high pressure fluid is supplied 
into the outer chamber parts 48b, 49b, the pistons 50, 
51 are moved inward in the axial direction to move the 
bead lock segments 44, 45 outward in the radial direc- 
tion. The pistons 50, 51 and the links 53, 54 connecting 
the pistons 50, 51 to the bead lock segments 44, 45 as 
a whole form enlarging-contracting means 55 for enlarg- 
ing and contracting the bead lock segments 44, 45 while 
synchronously moving them in the radial direction. 
[0021 ] When the high pressure fluid is alternately sup- 
plied to the inner chamber parts 48a, 49a and the outer 
chamber parts 48b, 49b of the cylinder chambers 48, 49 
located at both sides of the pistons 50, 51 to elongate 
and contract the bead lock segments 44, 45 as men- 
tioned above, the bead lock segments 44, 45 can be 
strongly moved at a high speed in the radial direction as 
compared with a case of returning the bead lock seg- 
ments inward in the radial direction through elastic re- 
storing force of a spring, whereby the operation efficien- 
cy can be Improved. 

[0022] Numerals 58, 59 are a pair of seal members 
each made of rubberized cord fabric. These seal mem- 
bers 58, 59 seal spaces among the movable bodies 37, 
38, the bead lock segments 44, 45 and a tire constitu- 
tional member K as mentioned later when the tire con- 
stitutional member K is supported from an inside thereof 
in the radial direction by the bead lock segments 44, 45 
enlarged by the enlarging-contracting means 55. 
[0023] Each of the seal members 58, 59 comprises a 
base end portion 58a, 59a airtightly fixed by the movable 
body 37, 38 (slide body 35, 36) located inward from the 
bead lock segments 44, 45 in the axial direction. And 
also, a cylindrical inner elongated portion 58b, 59b of 
the seal member 58, 59 extends inward from a radially 
outer end of the base end portion 58a, 59a in the radial 
direction. Furthermore, a cylindrical outer elongated 
portion 58c, 59c having a width wider than that of the 
inner elongated portion 58b, 59b is continuously con- 
nected to an axially inner end of the inner elongated por- 
tion 58b, 59c and extends outward in the axial direction 
while overlapping with a radially outer face of the inner 
elongated portion 58b, 59b. 

[0024] Since only one position folded by approximate- 
ly 1 80 degrees is existent, the seal members 58, 59 are 
strong to repetitive deformation and long in the service 



life as compared with a case of existing plural folded po- 
sitions such as bellows. Top end parts of the outer elon- 
gated portions 58c, 59c (radially outer end parts) cover 
the bead lock segments 44, 45 from an outside in the 

5 radial direction, while an outer face of the top end part 
is subjected to an adhesion preventing treatment for 
preventing the adhesion to the tire constitutional mem- 
ber K such as application of liquid silicon, surface rough- 
ening or the like. 

10 [0025] Since each of the seal members 58, 59 has the 
above structure, when the top end parts of the outer 
elongated portions 58c, 59c are enlarged by moving the 
bead lock segments 44, 45 outward in the radial direc- 
tion, the inner elongated portions 58b, 59b and the outer 

15 elongated portions 58c, 59c are only deformed so as to 
open in V-shaped form at section, so that the seal mem- 
bers 58, 59 does not produce large resistance in the en- 
larging of the bead lock segments 44, 45 and hence load 
applied to the enlarging-contracting means 55 is miti- 

20 gated to increase the ability as the apparatus (speed). 
And also, the seal members 58, 59 do not frictionally 
contact with the slide bodies 35, 36 when the bead lock 
segments 44, 45 are moved in the radial direction, so 
that the load applied to the enlarging-contracting means 

25 55 can be more mitigated to further enhance the ability 
as the apparatus. 

[0026] As the outer surfaces of the top end parts of 
the outer elongated portions 58c, 59c are subjected to 
the adhesion preventing treatment, when the bead lock 

30 segments 44, 45 are moved inward in the radial direc- 
tion, the top end parts of the outer elongated portions 
58c, 59c are easily peeled off from the tire constitutional 
member K (green tire), whereby the resistance is re- 
duced in the contracting of the bead lock segments 44, 

35 45 and also the turning-over of the seal member 58, 59 
is prevented. 

[0027] Numerals 61, 62 are flanges formed on the 
movable bodies 37, 38, particularly outer faces in axially 
central portions of the slide bodies 35, 36, respectively, 

40 and hollow cylindrical bodies 63, 64 are movably fitted 
onto outsides of these flanges 61 , 62 in the axial direc- 
tion. Numerals 65. 66 are flanges integrally formed on 
inner faces of axially outer end portions of the hollow 
cylindrical bodies 63, 64 s respectively. To these flanges 

45 65, 66 are rotatabiy connected plural base end parts of 
turnup fingers 67, 68 (radially outer end parts). These 
turnup fingers 67, 68 extend inward substantially in the 
axial direction and their top ends (axially inner ends) ro- 
tatabiy support the rollers 69, 70. 

so [0028] Numerals 71 , 72 are ring-shaped flanges inte- 
grally formed on inner faces of the radially inner end 
parts of the hollow cylindrical bodies 63, 64, respective- 
ly. These flanges 71 , 72 slidabiy contact with the slide 
bodies 35, 36 at the insides of the flanges 61 , 62 in the 

55 axial direction. When the high pressure fluid is supplied 
from the fluid source (not shown) to inner cylinder cham- 
bers 73, 74 defined between the flange 61 , 62 and the 
flange 71 , 72, the hollow cylindrical bodies 63, 64 move 



BNSDOCID: <EP 1145834A2J_> 



7 



EP 1 145 834 A2 



8 



inward in the axial direction . At the same time, the turnup 
fingers 67, 68 are elongated while moving inward in the 
axial direction together with the hollow cylindrical bodies 
63, 64 to turn up the tire constitutional member K located 
outward from a filler-provided bead B in the axial direc- 
tion around the filler-provided bead B. 
[0029] Numerals 77, 78 are cylindrical stopper bodies 
fitted onto the slide bodies 35, 36 located outward from 
the flanges 61 , 62 in the axial direction. The flanges 65, 
66 are slidably engaged with the outer faces of these 
stopper bodies 77, 78. As a result, the stopper bodies 
77, 78 are interposed between the axially outer end 
parts of the movable bodies 37, 38 and the hollow cy- 
lindrical bodies 65, 66, respectively. When the high pres- 
sure fluid is supplied to outer cylinder chambers 79, 80 
defined between the flanges 61 , 62 and the flanges 65, 
66, the turnup fingers 67, 68 are contracted while mov- 
ing outward in the axial direction together with the hollow 
cylindrical bodies 63,64. 

[0030] Numerals 81 , 82 are restoring members such 
as rubber bands or the like attached to central portions 
of the turnup fingers 67, 68 in a longitudinal direction, 
respectively. When the turnup fingers 67, 68 move out- 
ward in the axial direction as mentioned above, these 
restoring members 81, 82 give an energizing force to 
the turnup fingers 67, 68 to swing them in a contracting 
direction. On the axially inner ends of the stopper bodies 
77,78 are integrally formed flange-shaped stoppers 85, 
85 projecting outward in the radial direction. These stop- 
pers 85, 86 define axially inward moving limits of the hol- 
low cylindrical bodies 63, 64 when they contact with the 
flanges 65, 66 to stop the movements of the hollow cy- 
lindrical bodies 63, 64. 

[0031] In Figs. 1 to 3, numerals 90, 91 are adjustment 
blocks as a fixed body fixed to the axially outer ends of 
the slide bodies 35, 36, respectively. The axially outer 
end parts of these adjustment blocks 90, 91 are worked 
into a step to form plural stepwise faces 92, 93 having 
different distances from the slide bodies 35, 36, respec- 
tively. Numerals 94, 95 are fixing pieces formed on the 
inner faces of the stopper bodies 77, 78, respectively. 
These fixing pieces 94, 95 are detachably fixed to the 
adjustment blocks 90, 91 at a state of contacting with 
any of the stepwise faces 92, 93, respectively. The axi- 
ally attaching position of the stopper body 77, 78 to the 
movable body 37, 38 can be adjusted by changing the 
stepwise face 92, 93 contacting with the fixing piece 94, 
95. 

[0032] The action of the illustrated embodiment of the 
tire building drum according to the invention will be de- 
scribed below. 

[0033] When a green tire is built by using the above 
tire building drum 21 , the tire constitutional member K 
shaped into a cylindrical form by the other shaping drum, 
the filler-provided bead B and a belt-tread band T are 
first placed and fitted on an outer face of the tire building 
drum 21 through a transferring apparatus. 
[0034] Then, the high pressure fluid is supplied to the 



outer chamber parts 48b, 49b of the cylinder chambers 
48, 49 to move the pistons 50, 51 inward in the axial 
direction. In this case, since the bead lock segments 44, 
45 are connected to the pistons 50, 51 through the links 

5 53, 54, these bead lock segments 44, 45 are moved out- 
ward in the radial direction and enlarged while being 
guided with the housing holes 42, 43, whereby the tire 
constitutional member K and the filler-provided bead B 
are supported from the inside in the radial direction 

10 through the outer elongated portions 58c, 59c of the seal 
members 58, 59 as shown in Fig. 4. 
[0035] In this case, the inner and outer elongated por- 
tions 58b, 59b, 58c, 59c of the seal members 58, 59 are 
merely deformed to open in a V-shaped form at section, 

15 so that a large resistance is not produced in the enlarge- 
ment of the bead lock segments 44, 45 and hence the 
ability of the enlarging-contracting means is not dam- 
aged. 

[0036] Since the rollers 69, 70 of the turnup fingers 
20 67, 68 are placed on the finger receivers 46, 47 of the 
bead lock segments 44, 45, these rollers 69, 70 are 
moved by equal distances outward in the radial direction 
together with the bead lock segments 44, 45 to some- 
what swing the turnup fingers 67, 68 in an enlarging di- 
25 rection. As a result, a portion of the tire constitutional 
member K located outward from the filler-provided bead 
B in the axial direction is always supported from the in- 
side in the radial direction by the turnup fingers 67, 68, 
so that there is caused no stepwise difference due to 
30 the falling down from the axially outer end faces of the 
bead lock segments 44, 45. 

[0037] Then, air is supplied into a space S defined be- 
tween the slide bodies 35, 36 and a portion of the tire 
constitutional member K between the filler-provided 

35 beads B, while the screw shaft 23 is rotated to move the 
movable bodies 37, 38, bead lock segments 44, 45 and 
turnup fingers 67, 68 through the male threaded parts 
24, 25 and approach them to each other. Thus, the por- 
tion of the tire constitutional member K between the fill- 

40 er-provided beads B is gradually deformed into a toroi- 
dal shape. 

[0038] As the movable bodies 37, 38 are moved up to 
given positions inward in the axial direction, the rotation 
of the screw shaft 23 is stopped, but air is continuously 

45 supplied to the space S even after the stopping of the 
movable bodies. As a result, the portion of the tire con- 
stitutional member K deforming into the toroidal shape 
contacts with the belt-tread band T and an axially central 
part thereof closely adheres to the inner periphery of the 

so belt-tread band T. In this case, an internal pressure of 
the space S is held by the seal members 58, 59. 
[0039] Then, the hollow cylindrical bodies 63, 64 and 
the turnup fingers 67, 68 are moved inward in the axial 
direction by supplying a high pressure fluid to the inner 

55 cylinder chambers 73, 74. In this case, the rollers 69, 70 
push onto the filler-provided beads B extending sub- 
stantially in the radial direction and move along the ax- 
ially outer faces of the filler-provided beads B substan- 
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tially outward in the radial direction, whereby the portion 
of the tire constitutional member K located outward from 
the filler-provided bead B in the axial direction is turned 
up outward along the filler-provided bead B in the radial 
direction. And also, the turnup fingers 67, 68 are syn- 
chronously swung in an enlarging direction by the move- 
ment of the rollers 69, 70 outward in the radial direction. 
[0040] In this case, the step difference is not caused 
in the portion of the tire constitutional member K located 
outward from the bead lock segments 44, 45 in the axial 
direction as previously mentioned, so that even when 
the tire constitutional member K is turned up around the 
filler-provided bead B, there is caused no wrinkle in such 
a turnup portion. Furthermore, the rollers 69, 70 are 
placed on the finger receivers 46, 47 and located ex- 
tremely near to the tire constitutional member K at the 
time of starting the turning of the tire constitutional mem- 
ber K, so that there is caused no penetration of air be- 
tween the tire constitutional member K and the filler-pro- 
vided bead B in the turning of the tire constitutional 
member K. 

[0041] When the portion of the tire constitutional 
member K located outward from the filler-provided bead 
B in the radial direction is completely turned by the roll- 
ers 69, 70 of the turnup fingers 67, 68 swinging in the 
enlarging direction, the flanges 65. 66 of the hollow cy- 
lindrical bodies 63, 64 contact with the stoppers 85, 85 
of the stopper bodies 77, 78 to stop the movement of 
the hollow cylindrical bodies 63, 64 inward in the axial 
direction, respectively. Such a state is shown in a lower 
half of Fig. 1 . 

[0042] Thereafter, the hollow cylindrical bodies 63, 64 
and the turnup fingers 67, 68 are moved outward in the 
axial direction by supplying the high pressure fluid to the 
outer cylinder chambers 79, 80 until the flanges 71 , 72 
push onto the flanges 61 , 62, respectively. In this case, 
the turnup fingers 67, 68 swing in a contracting direction 
until the rollers 69, 70 are placed on the finger receivers 
46, 47 by the elastic restoring force of the restoring 
members 81 , 82, respectively. Then, the belt-tread band 
T is stitched by a stitching device (not shown) while ro- 
tating the main drum shaft 22 and pressed onto the tire 
constitutional member K to form a green tire. 
[0043] After the green tire is grasped from the outside 
in the radial direction by a transferring device (not 
shown), air is discharged out from the space S and the 
high pressure fluid is supplied to the inner chamber parts 
48a, 49a of the cylinder chambers 48, 49 to move the 
bead lock segments 44, 45 inward in the radial direction, 
whereby the green tire is delivered from the bead lock 
segments 44, 45 to the transferring device. In this case, 
the outer faces of the top end parts of the outer elongat- 
ed portions 58c, 59c are subjected to an adhesion pre- 
venting treatment, so that the outer elongated portions 
58c, 59c of the seal members 58,59 are easily peeled 
off from the tire constitutional member K (green tire), 
whereby the resistance in the movement of the bead 
lock segments 44, 45 inward in the radial direction is 



decreased, while it is prevented to turn over the outer 
elongated portions 58c, 59c. 

[0044] While the green tire is carried out from the tire 
building drum 21 by the transferring device, the screw 

5 shaft 23 is rotated in a direction opposite to the above 
rotating direction to return the movable bodies 37, 38, 
the bead lock segments 44, 45 and the turnup fingers 
67, 68 to initial positions, respectively. The above pro- 
cedure is one cycle of forming the green tire. By repeat- 

10 ing this cycle are successively formed green tires having 
the same size. 

[0045] In case of forming green tires having the same 
outer diameter (inch) but different size, the turnup height 
of the tire constitutional member K differs every the size, 
is so that it is necessary to change the swinging quantity 
of the turnup finger 67, 68 in accordance with the desired 
turnup height. For this end, according to the convention- 
al technique, the stopper (e.g. bolt) is disposed on the 
movable body in the vicinity of the bead lock segment, 
20 so that after the turnup finger is taken out from the tire 
building drum, the above stopper is made to an ade- 
quate length (change of bolt length) and hence such an 
operation becomes complicated and troublesome. 
[0046] In the illustrated embodiment according to the 
25 invention, however, the adjustment blocks 90, 91 defin- 
ing the axial positions of the stopper bodies 77, 78 or 
axially inner moving limits of the turnup fingers 67, 68 
are arranged on the axially outer ends of the movable 
bodies 37, 38, respectively, so that an operation of ad- 
30 justing the axial positions of the stopper bodies 77, 78 
in accordance with the turnup height of the tire consti- 
tutional member K, i.e. operation of fixing the fixing piec- 
es 94, 95 to adequate stepwise faces 92, 93 can be 
made from the outside of the tire building drum 21 and 
35 hence such an operation becomes simple and easy. 
[0047] And also, the bead lock segments 44, 45, seal 
members 58, 59 and turnup fingers 67, 68 are ex- 
changeable in the embodiment of the invention. For this 
end, even in case of forming green tires having a differ- 
ed ent outer diameter, it is enough to merely exchange the 
bead lock segments 44, 45, seal members 58, 59 and 
turnup fingers 67, 68 in correspondence to the desired 
tire size. In other words, the invention can easily be 
coped with the change of the tire size without exchang- 
es ing the whole of the tire building drum 21 . In the inven- 
tion, therefore, green tires having many different inches 
can be formed only by the tire building drum 21 , so that 
the number of tire building drums separately reserved 
can be reduced. 
so [0048] In the illustrated embodiment, the adjustment 
blocks 90, 91 having plural stepwise faces 92, 93 are 
used as a fixing body, respectively. In the invention, 
however, plural adjustment blocks having different thick- 
nesses are used as the fixing body and the adjustment 
55 block having an adequate thickness among these 
blocks may be fixed together with the fixing piece of the 
stopper body to the axially outer end of the movable 
body through bolt or the like. 
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[0049] As mentioned above, according to the inven- 
tion, the load applied to the enlarging-contracting means 
can be mitigated to improve the ability of the building 
drum. 



Claims 

1. A tire building drum (21) comprising a main drum 
shaft (22), a pair of movable bodies (37,38) movably 
supported by the main shaft in an axial direction, 
approaching-separating means (23,28,29) for mov- 
ing said movable bodies in opposite directions so 
as to approach or separate them, plural bead lock 
segments (44,45) movably supported by each of the 
movable bodies (37,38) in a radial direction, enlarg- 
ing-contracting means (55) for synchronously mov- 
ing said bead lock segments in the radial direction 
so as to enlarge or contract them, a seal member 
(58,59) sealing a space among the movable body 
(37,38), bead lock segments (44,45) and a tire con- 
stitutional member (K) when the tire constitutional 
member is supported by the bead lock segments 
enlarged by the enlarging-contracting means (55) 
from the inside in the radial direction, a hollow cy- 
lindrical body (63,64) movably fitted onto an outside 
of the movable body (37,38) in the axial direction 
and plural turnup fingers (67,68) each rotatably con- 
nected at its base end part to an axially outer end 
portion of the hollow cylindrical body (63,64) and ar- 
ranged so as to extend substantially inward in the 
axial direction and separate away in a circumferen- 
tial direction, characterized In that the seal mem- 
ber (58,59) comprises an inner elongated portion 
(58b, 59b) extending inward from the base end part 
airtightly fixed to the movable body (37,38) axially 
located at the inside of the bead lock segment 
(44,45) in the axial direction and an outer elongated 
portion (58c,59c) extending outward from an inner 
end of the inner elongated portion (58b, 59b) in the 
axial direction and covering radially outer portions 
of the bead lock segments at its top end part. 

2. A tire building drum as claimed in claim 1 , charac- 
terized in that an outer face of the top end part of 
the outer elongated portion (58c,59c) is subjected 
to an adhesion-preventing treatment for preventing 
adhesion to the tire constitutional member (K). 

3. A tire building drum as claimed in claim 1 or 2, char- 
acterized in that a stopper body (77,78) restricting 
an inner moving quantity of the hollow cylindrical 
body (63,64) is interposed between an axially outer 
part of the movable body (37,38) and the hollow cy- 
lindrical body and a fixing body for fixing the stopper 
body (77,78) while adjusting an axial position there- 
of is arranged on an axially outer end of the movable 
body (37,38). 



4. A tire building drum as claimed in any of claims 1 to 

3, characterized in that the enlarging-contracting 
means (55) comprises a piston (50,51) movably 
housed in a cylindrical chamber (48,49) in the axial 

5 direction, and plural links (53,54) connecting the 
piston to the bead lock segments (44,45) so as to 
enlarge or contract the bead lock segments by al- 
ternately feeding a fluid into the cylinder chamber 
located at both sides of the piston. 

10 

5. A tire building drum as claimed in any of claims 1 to 

4, characterized in that a finger receiver (46,47) 
projecting outward in the axial direction is arranged 
at the outer end portion of the bead lock segment 

15 (44,45) in the radial direction so as to place the top 
end part of the turnup finger (67,68) on the finger 
receiver. 

6. A tire building drum as claimed in any of claims 1 to 
20 5, characterized in that each of the bead lock seg- 
ments (44,45), turnup fingers (67,68) and seal 
member (58,59) is exchangeable so as to exchange 
them in accordance with a given tire size in the 
building of tires having various sizes. 

25 
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